INTRODUCTION
The genus Acacia (Fabaceae) is comprised of almost 1380 species. A majority of these are native to Australia and rest belongs to tropical and subtropical parts of the world [1] . Acacia jacquemontii Benth. (Fabaceae), known as Banolii (Hindi) and Chhoti kikrii (Urdu) is native to "Thar desert" of Indo-Pak subcontinent. It is an erect shrub with multiple branches coming from below ground [2] . Traditionally, the decoction of the plant bark is used to combat fever, muscular pain and cough [3] . Many species of Acacia are reported to possess antipyretic, analgesic as well as anti-inflammatory activities when tested in different animal models. Acacia nilotica has been reported to exert significant (p > 0.05) analgesic affects in rats at dose levels of 150 and 300 mg/kg when subjected to acetic acid-induced writhing model [4] . Eldeen et al reported the selective and weak inhibition of cyclooxygenase-1 and cyclooxygenase-2 caused by the ethyl acetate bark extract of Acacia nilotica, respectively with corresponding inhibitory concentration (IC 50 ) values of 28 and 210 μM [5] . In another study, antipyretic and analgesic effects of aqueous root extract of Acacia nilotica at dose of 100, 200 and 400 mg/kg were evaluated by Brewer's yeast-induced pyrexia test in animal models. The extract at the dose 400 mg/kg was found to decrease the rectal temperature from 39.00 ± 0.25 °C to 37.70 °C ± 0.15 °C after 23 h of administration of extract [6] . To the best of our knowledge, this is the first report of analgesic, antipyretic and antiinflammatory activities of Acacia jacquemontii Benth. In this animal model study, the plant extract was investigated for its analgesic, antipyretic and anti-inflammatory potential in order to validate its different traditional uses.
EXPERIMENTAL Collection and extraction of plant material
Whole plant of Acacia jacquemontii, was collected from periphery of Muzaffarghar power plant, Muzaffarghar, Pakistan in the month of July 2015. The plant material was identified by plant taxonomist, Professor Dr Altaf Ahmad Dasti (Department of Botany, Bahauddin Zakariya University, Multan, Pakistan) as Acacia jacquemontii Benth. (Fabaceae). A voucher specimen (no. 381FOC) was deposited in the herbarium of the department for future reference. The root bark was separated from the underground parts of the collected plant, chopped into small pieces and dried at room temperature for 15 days. The dried material was powdered and 400 g of the powder was macerated in methanol and filtered; the filtrate was concentrated under vacuum using a rotary evaporator to obtain methanol extract (AJRBM, 22g).
Phytochemical screening
Standard preliminary phytochemical screening tests were used for detection of various secondary metabolites in the extract. Briefly, Borntrager's test was used to detect anthraquinones, FeCl 3 test for tannins, Dragendorff's test for alkaloids, Keller-Kiliani test for cardioactive glycosides, froth test for saponins and alkaline reagent test for confirmation of presence of flavonoids [7] .
Animals
The local breed of white albino mice's weighing in the range of 20 -26 g, of any sex was used in the experiment. The animals were housed in steel cages (10 per cage) with 8 am to 8 pm light-dark cycle. Free access to food and water under prescribed environmental conditions was ensured. The animal studies were performed in compliance with protocols and the policies approved by the Institutional Animal Ethical Committee of Department of Pharmacy, Bahauddin Zakariya University, Multan, Pakistan (ref  no: IAEC/Approval/07/2016/Pharm). Handling of the animals was carried out as per international guidelines for handling and care of experimental animals [8] .
Evaluation of analgesic activity
Analgesic effect was evaluated using acetic acidinduced abdominal writhing, the animals used were white albino mice, divided in four groups (n=6). Group 1 (Negative control) was administered normal saline at dosage of 10 mL/kg. Group II (Positive control) treated by aspirin at dose of 300 mg/kg. Group III, IV were administered extract AJRBM at dose range of 50 mg/kg and 100 mg/kg, respectively. All the animals were administered 1 mL (0.6 %) acetic acid i.p. (intraperitonially) after 1 h of treatment. Total number of writhing was recorded for duration of 20 min after 10 min of acetic acid injection [9] .
Determination of antipyretic activity
In order to evaluate the antipyretic potential of the plant extract, Brewer's yeast-induced pyrexia test was employed. White albino mice were divided in four groups each containing six. 20 % suspension of Brewer's yeast was injected subcutaneously at concentration of 10 mL/kg. Measurement of initial rectal temperature was done after eighteen hours of injection. A digital thermometer was used for this purpose. AJRBM was orally administered (50 and 100 mg/kg to respective groups). Temperature was recorded at 1st, 3rd, 5th and 6th hour after administration of drug. Aspirin was used as reference drug at a dose of 300 mg/kg, p.o. [10] .
Evaluation of anti-inflammatory activity
Carrageenan-induced paw edema assay was used to study the anti-inflammatory action of extract. The mice were divided randomly to four groups (n=6). Normal saline was administered to 1st group (10 mL/kg). Group 2 was administered Aspirin (300 mg/kg) intraperitoneally. AJRBM was received by test groups (3rd and 4th group) at dose of 50 and 100 mg/kg, p.o., respectively. All the doses were administered to animals 30 minutes before the induction of edema. Sucutaneous injection (0.5 ml) of 1 % w/v of carrageenan was administered to each animal. Plethysmometer (Ugo Basile, Italy) was used to measure the paw volume in all groups at 1st, 3rd and 5th hour after the administration of carrageenan [11] .
Statistical analysis
All the results are expressed as mean ± SEM (n = 6). Student's t-test was used to analyse data between groups while analysis of variance (ANOVA) was used to analyse analgesic, antipyretic and anti-inflammatory data among groups, followed by Dunnet's test for multiple comparisons. P < 0.05 was taken as statistically significant. The software used was SPSS, version 24 (IBM).
RESULTS

Phytochemical profile
The phytochemical profile of the plant extract is summarised in Table 1 . 
Analgesic activity
The methanol extract of root bark of Acacia jacquemontii Benth. exhibited significant analgesic activity at 100 mg/kg dose. When compared with group receiving saline, the methanol extract reduced the acetic acid induced abdominal constrictions by 58.98 % at 100 mg/kg dose (p < 0.05) ( Table 2 ). Inhibition of writhing response was predominantly reduced more or less in dose dependent manner.
Anti-inflammatory activity
The results of the carrageenan-induced paw edema of Acacia jacquemontii are presented in Table 3 . The Acacia jacquemontii root bark extract demonstrated significant (p < 0.05) antiinflammatory activity at test doses of 50 and 100 mg/kg after 1 h of drug administration. The Acacia jacquemontii Benth. root bark extract exhibited 36.84 % and 47.36 % protection against inflammation after 1 h of drug administration at the dose of 50 and 100 mg/kg body weight, respectively.
Antipyretic activity
The results of antipyretic activity in brewer's yeast-induced pyrexia model are summarized in Table 4 . A highly significant (p < 0.01) antipyretic effect of plant extract was observed with dose of 100 mg/kg at 1 h interval following extract administration. The dose of 50 mg/kg of the extract produced significant reduction of rectal temperature at 1 h interval. However, a predominant dose dependent response in rectal temperature depression was evident from the results. The results have shown that the root bark methanol extract of Acacia jacquemontii Benth. possesses significant analgesic, antiinflammatory and antipyretic activity. Carrageenan induced paw edema is widely used experimental model to study out the acute inflammatory response. The progress of edema induction consists of two phases: The "early phase" (up to 1 h) involves release of histamine and serotonin. "Second phase" (more than 1 h) is characterized by release of kinins as well as discharge of various products of cyclooxygenases. It may be assumed that the anti-inflammatory potential of plant extract may be correlated partly with inhibition of inflammatory mediator release and partly because of inhibitory effects on migration and accumulation of neutrophils and macrophages at the area of inflammation as test extract showed inhibition at 1-5 h of administration in both phases of edema development. The analgesic potential of extract was studied by using acetic acid induced writhing model that is type of "visceral pain model". The significant analgesic effect exhibited by the plant extract is believed to be a result of decreased release of arachidonic acid. However, the contribution of antiinflammatory activity of the test extract towards analgesic outcome cannot be ruled out [15] . Consequently, it is assumed that the antiinflammatory effect of extract contributed as well to its analgesic effect. Brewer's yeast induced pyrexia assay exhibited that the plant extract have shown a predominant dose dependent antipyretic effect at 1 h after hyperpyrexia.
Preliminary phytochemical investigation indicated the presence of cardiotonic glycosides, tanins, flavonoids as well as saponins. Flavonoids are known to possess the ability to inhibit both the cyclooxygenase and 5-lipoxygenase pathways [16] . This inhibitory effect leads to reduction of arachidonic acid release. The arachidonic acid is the precursor of inflammatory mediators such as prostaglandins and leukotrienes [17] . Saponins have been known to possess a good antiinflammatory activity by inhibiting enzyme phospholipase A2, cyclooxegenase-2, cytokines and chemokines. Quercetin, a well-known flavonoid, in particular inhibits both cyclooxygenase and lipoxygenase activities, which results in reduced formation of inflammatory mediators [18] . Hence, it may be concluded that the flavonoids and saponins present in the extract might have contributed to its analgesic, anti-inflammatory as well as antipyretic activity.
CONCLUSION
The findings of this study show that the methanol extract of Acacia jacquemontii Benth. possesses significant analgesic, anti-inflammatory and antipyretic effect, thus lending credence to its traditional use in the management of fever, pain and inflammatory conditions. The presence of flavonoids and saponins in plant extract may possibly account for these activities which are likely mediated by means of its inhibitory effect on the production and release of a variety of autacoids. The isolation of biologically active compounds responsible for the observed effects is under way in our laboratory.
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